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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT

We sought to evaluate the effectiveness and safety of short-course
antibiotic treatment for acute bacterial sinusitis (ABS) compared with
longer duration treatment. We performed a meta-analysis of
randomized controlled trials (RCTs), identified by searching PubMed
and the Cochrane Central Register of Controlled Trials. We included
RCTs that compared short-course (up to 7 days) vs. long-course therapy
(=2 days longer than short-course), with the same antimicrobial agent,
in the same daily dosage, for patients with ABS. Twelve RCTs (10
double-blinded) involving adult patients with radiologically confirmed
ABS were included. There was no difference in the comparison of
short-course (3-7 days) with long-course treatment (6-10 days)
regarding clinical success [12 RCTs, 4430 patients, fixed effect model
(FEM), odds ratio (OR) 0.95, 95% confidence interval (Cl) 0.81, 1.12];
microbiological efficacy; relapses; adverse events (10 RCTs, 4172
patients, random effects model, OR 0.88,95% Cl 0.71, 1.09); or

WHAT THIS STUDY ADDS withdrawals due to adverse events. In the sensitivity analysis
comparing 5- vs. 10-day regimens, clinical success was similar, although
adverse events were fewer with short-course treatment (5 RCTs, 2151
patients, FEM, OR 0.79, 95% Cl 0.63, 0.98). Although antibiotics for acute
sinusitis should be reserved for select patients with substantial
probability of bacterial disease, accurate clinical diagnosis is often
difficult to attain. Short-course antibiotic treatment had comparable
effectiveness to a longer course of therapy for ABS. Shortened
treatment, particularly for patients without severe disease and
complicating factors, might lead to fewer adverse events, better patient
compliance, lower rates of resistance development and fewer costs.
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Introduction

Acute sinusitis (or rhinosinusitis, since concomitant inflam-
mation of the nasal mucosa is the rule) represents one of
the most common diagnoses in ambulatory care, and one
of the most frequent causes for prescription of antibiotic
treatment [1]. Confirmation of a bacterial aetiology is ordi-
narily not attained in routine clinical practice, since this
requires antral puncture, or at least endoscopic sampling
of the middle meatus [2]. Consequently, the choice of
antibiotic therapy is empiric, in most cases, among
agents potentially effective against the most frequently
encountered upper respiratory tract pathogens, including
Streptococcus pneumoniae, Haemophilus influenzae and,
particularly in children, Moraxella catarrhalis [3].

Most pertinent treatment guidelines are in general
agreement regarding the types of antibiotics recom-
mended for the initial treatment of acute bacterial sinusitis
(ABS) [4-7]. Regarding the appropriate duration of treat-
ment, 10-14 days of antimicrobial therapy are most com-
monly recommended [4, 6]. This suggestion is mainly
derived from the established microbiological efficacy of
treatment for =10 days in ABS [4, 8], as well as from the
lack of effectiveness associated with reducing the duration
of antibiotic therapy for acute streptococcal tonsillophar-
yngitis [9]. However, data regarding the potential effective-
ness of shorter duration regimens for ABS are rather
limited [7]. Some experts believe that shortening the dura-
tion of antibiotic therapy for ABS is acceptable [5]. More-
over, such a strategy has not proven inferior compared
with standard treatment in acute otitis media, which is
caused by the same pathogens as acute sinusitis [10].

In this respect, we sought to evaluate the effectiveness
and safety of treatment of ABS with the same antimicrobial
agents in the same dosage, but for a different duration, by
performing a meta-analysis of relevant randomized clinical
trials (RCTs).

Methods

Data sources

The trials for this meta-analysis were retrieved from
searches performed in PubMed, the Cochrane Central Reg-
ister of Controlled Trials, and the bibliographies of evalu-
able studies. The search terms used were ‘acute) ‘sinusitis,
‘rhinosinusitis,‘sinus infection;‘antibiotics,long;‘short, and
‘duration’. Two reviewers independently performed the lit-
erature search, the evaluation of potentially eligible for
inclusion studies and the extraction of data. Any discor-
dance observed between the findings of the two reviewers
was resolved in meetings of all authors.

Study selection criteria
Any of the identified trials was included in this meta-
analysis if it had a randomized controlled design; involved
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patients of all ages with ABS, diagnosed on the basis of
clinical criteria, with or without the use of complementary
imaging, microbiological, or laboratory criteria; it com-
pared treatment with the same antibiotic,in the same daily
dosage, administered for a different duration of time (a
short-course and a long-course); the short-course regimen
had a duration of up to 7 days; there was a difference of =2
days between the short and long treatment course; it
evaluated =30 patients in each of the relevant to this
meta-analysis treatment arms; it reported data regarding
clinical cure, microbiological efficacy, relapses, adverse
events, or withdrawals due to adverse events.Trials includ-
ing patients with mixed types of infection were included if
they reported data specifically for the included patients
with ABS, or, otherwise, if the patients with ABS constituted
the great majority (>70%) of the study population. Confer-
ence abstracts or studies written in languages other than
English, French, Spanish, Italian, German or Greek were
excluded.

Quality assessment

Evaluation of the methodological quality of each of the
RCTs included in this meta-analysis was performed by the
Jadad criteria, which examine the existence of randomiza-
tion procedures, blinded design, and information on study
withdrawals, and evaluate the appropriateness of random-
ization and blinding, if present. One point is awarded for
the presence of each of the former three criteria, whereas
the latter two criteria are awarded the values of —1 (inap-
propriate), 0 (no specific data) and +1 (appropriate). Thus,
the maximum score that can be attributed to a study is 5
points; a score >2 points denotes an RCT of adequately
good quality, according to this scoring system [11, 12].

Data extraction

The data extracted from each included RCT regarded
the type of study design, characteristics of the included
population, the compared regimens, any concomitantly
administered therapy, size of the intention-to treat (ITT)
population, size of the per protocol (PP) population, timing
of the test-of-cure visit, clinical and microbiological treat-
ment outcomes, time to resolution of symptoms, as well as
data on relapses, adverse events, and withdrawals due to
adverse events.

Definitions

Acute bacterial sinusitis was defined by the presence of
a constellation of characteristic clinical manifestations,
including, among others, nasal congestion or obstruction,
purulent rhinorrhoea, post nasal drip, facial pain or tooth-
ache, tenderness over the affected area, cough, fever, and
halitosis, of <30 days duration [4]. The per protocol or, oth-
erwise, evaluable population included patients that met
the eligibility criteria for evaluation for a specific outcome,
that were employed in each included trial.



The primary effectiveness outcome of this meta-
analysis was clinical success of the PP population, which
was defined as cure (complete resolution) or improvement
of symptoms and signs of ABS, assessed at the time of the
test-of-cure visit (otherwise described as the time of deter-
mination of the primary effectiveness outcome) of each
included RCT. If data for the combined outcome of cure or
improvement were not reported, data for cure alone were
included. The secondary effectiveness outcomes included
microbiological efficacy, defined as the eradication of pre-
treatment isolated pathogens in post-treatment cultures
or as presumed eradication, on the basis of the clinical
outcome, if such cultures were not performed; and
relapses, defined as the reappearance of signs and symp-
toms in patients who had been assessed as clinically cured
or improved at the test-of-cure evaluation.

The primary safety outcome was adverse events, which
included any adverse event observed until the end of the
follow-up period in each included RCT. If, instead of any
adverse event, only data regarding adverse events consid-
ered as drug-related were reported, we included the latter
in the analysis. The secondary effectiveness outcome
was withdrawals due to adverse events, which included
patients who discontinued attendance to study protocols,
due to any adverse event.

A sensitivity analysis was limited to trials that com-
pared 5- vs. 10-day antibiotic treatment regimens. A subset
analysis involved the comparison of short vs. long duration
treatment with B-lactam agents alone.

Statistical analysis

All statistical analyses were performed using the statistical
software ‘RevMan Analyses v1.0 for Windows' (The
Cochrane Collaboration, Copenhagen, Denmark).The pres-
ence of statistical heterogeneity between trials was
assessed by the y? test and the I? tests; a P-value of the
x>-test of <0.10 was considered to denote the presence of
statistically significant between-trials heterogeneity [13].
Publication bias, regarding trials of small sample size, was
assessed by the funnel plot method [14]. Pooled odds
ratios (ORs) and 95% confidence intervals (Cls) were calcu-
lated by both the Mantel-Haenszel fixed-effect model
(FEM) [15], and the DerSimonian-Laird random-effects
model (REM) [16]. For all analyses performed, if no signifi-
cant between-trials heterogeneity was noted, results
obtained with the FEM analysis are presented; otherwise,
results of the REM analysis are presented.

Results

Study selection process

Figure 1 presents a flow diagram depicting the detailed
process of screening and selecting articles to be included
in the meta-analysis, which were retrieved from PubMed
and the Cochrane Central Register of Controlled Trials. We
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identified 283 and 313 potentially relevant RCTs, respec-
tively. We finally selected 12 RCTs [17-28] that fulfilled the
criteria for inclusion in this meta-analysis.

Study characteristics
Table 1 presents the characteristics (type of patient popu-
lation, drugs administered, concomitant therapy and
timing of the test-of-cure visit) of each of the RCTs included
in this meta-analysis. Regarding the methodological
design of the 12 included RCTs, 10 were double-blinded
[17-22, 24, 26-28]. Moreover, all but two of the included
RCTs were assigned a Jadad score of at least 4 [17-20,
23-28]. Regarding study population, all of the included
RCTs involved adult patients with uncomplicated ABS.
Seven of the overall 12 RCTs referred particularly to patients
with maxillary sinusitis [19, 20,23-27].The diagnosis of ABS
was radiologically confirmed in all of the included RCTs.
Furthermore, the required duration of symptoms of ABS
prior to inclusion was >7-10 days in five RCTs [17, 20, 23, 24,
26]. Nine RCTs allowed the use of specific concomitant
symptom relief medications [18, 19, 21, 23-28], which in
two cases included the use of oral corticosteroids [18, 28].
Patients in the short-course treatment arms received
therapy for 5 days in eight of the included RCTs [17-19,
21-23, 26, 27], for 3 days in two RCTs [20, 25], for 4 days in
one RCT [28] and for 7 days in the remaining one RCT [24].
Patients in the long-course treatment arms received
therapy for 10 days in 10 of the included RCTs [18, 19,
21-28] and for 6 days [20] and 7 days [17] in one RCT,
respectively. In seven out of 12 RCTs [18, 19, 21-23, 26, 27]
the duration of administered regimens was 5 and 10 days
for the short-course and the long-course regimens, respec-
tively. The antibiotics used were B-lactams in six out of
12 RCTs [18, 19, 24, 26-28], along with fluoroquinolones
[17, 23], telithromycin [21, 22], azithromycin [20] and
trimethoprim/sulfamethoxazole [25] in two, two, one and
one RCTs, respectively. The timing of the test-of-cure visit
in each included trial varied (minimum study day 10,
maximum study day 22-36).

Outcomes
Table 2 presents the extracted data regarding the primary
and secondary outcomes of this meta-analysis.

Clinical success Data on the primary effectiveness
outcome of clinical success were provided in all 12 RCTs
included in this meta-analysis [17-28]. No difference was
found regarding clinical success between the short-course
and the long-course regimens for the treatment of ABS
(4430 patients, FEM, OR 0.95,95% Cl 0.81, 1.12; Figure 2).

In the sensitivity analysis comparing antimicrobial
treatment of duration of 5 vs. 10 days [18,19,21-23, 26, 27],
there was no difference in clinical success between the
short-course and long-course regimens (seven RCTs, 2715
patients, FEM, OR 0.98, 95% Cl 0.79, 1.22).
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Potentially relevant articles retrieved
from PubMed database (N =283)

Potentially relevant articles retrieved
from Cochrane Central Register of
Controlled Trials (N=313)

v

v

Articles selected for further evaluation
after first screening of title and abstract
by general criteria (N=86)

Articles selected for further evaluation
after first screening of title and abstract
by general criteria (N=164)

v

v

Articles excluded after detailed
screening according to specific criteria
(N=77):

*Trials comparing different antibiotics

(n=67)

*Trials comparing different daily

dosages of the same antibiotic for the

same duration (n=6)

*Trials comparing different daily

dosages of the same antibiotic for

different durations of treatment (n=2)

*Non randomized controlled trials (n=1)

*Trials comparing different durations of

treatment which were longer than our

criteria (n=1)

Articles excluded after detailed
screening according to specific criteria
(N=152):

*Trials comparing different antibiotics

(n=134)

*Trials comparing different daily

dosages of the same antibiotic for the

same duration (n=10)

*Duplicate records (n=4)

*Trials comparing different daily

dosages of the same antibiotic for

different durations of treatment (n=2)

*Trials comparing different durations of

treatment which were longer than our

criteria (n=1)

Trials including less than 30 patients

per relevant treatment arm (n=1)

9 studies qualifying for inclusion

12 studies qualifying for inclusion

12 different studies selected for
inclusion in the meta-analysis.

Figure 1

Flow diagram of the detailed process of selection of articles for our meta-analysis

In the subset analysis involving trials using B-lactam
agents [18,19,24,26-28] there was no difference in clinical
success between the short-course and long-course regi-
mens (six RCTs, 2649 patients, FEM, OR 0.95, 95% CI 0.76,
1.20).

Microbiological efficacy

Data regarding microbiological efficacy were provided in
three of 12 included RCTs [21, 22, 26]. There was no differ-
ence in microbiological efficacy between the short-course
and the long-course regimens for the treatment of ABS
(511 bacterial isolates, FEM, OR 1.30, 95% Cl 0.62, 2.74,
Figure 3).
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Relapses

Data about relapses were provided in five of 12 RCTs [18,
21, 25-27]. No difference was found between the short-
course and long-course regimens for the treatment of ABS
(1396 patients, FEM, OR 0.95,95% Cl 0.63, 1.42).

In the sensitivity analysis comparing antimicrobial
treatment of duration of 5 vs. 10 days [18, 21, 26, 27], there
was no difference in relapses between the short-course
and long-course regimens (four RCTs, 1344 patients, FEM,
OR 0.91,95% Cl 0.60, 1.37).

In the subset analysis involving trials using B-lactam
agents [18, 26, 27], there was no difference in relapses
between the short-course and long-course regimens
(three RCTs, 1075 patients, FEM, OR 0.90, 95% Cl 0.58, 1.39).
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Study OR (fixed) Weight OR (fixed)
or sub-category 95% CI % 95% CI Year
Williams et al 2.22 1.07 [0.37,3.09] 1995
Pessey et al 3.12 0.73 [0.27,1.95] 1996
Gehanno et al 10.93 0.68 [0.39, 1.15] 2000
Dubreuil et al 5.60 1.06 [0.54,2.07] 2001
Ferguson et al 6.56 1.04 [0.56, 1.93] 2002
Roos et al 2.88 1.99 [0.88,4.52] 2002
Sher et al 3.47 1.01 [0.43,2.38] 2002
8.95 0.75 [0.42, 1.34] 2002
Henry etal 18.86 0.92 [0.63, 1.34] 2003
Luterman et al 8.58 1.14 [0.67, 1.93] 2003
Upchurch et al 13.38 1.01 [0.66,1.57] 2004
15.44 0.91 [0.60, 1.38] 2006
Total (95% CI) 100.00 0.95 [0.81, 1.12]

Total events: 1845 (Short-course), 1862 (Long-coursg)

Test for heterogeneity: Chi? = 6.49,df = 11 (P = 0.84),1% = 0%
Test for overall effect: Z = 0.57 (P = 0.57)
01 02 05 | 2 5 10

Favors long-course

Figure 2

Favors short-course

Meta-analysis of clinical success at the test-of-cure assessment of per protocol patients treated with short-course vs. long-course antibiotic regimens.
(Vertical line: 'no difference’ line between compared treatments; horizontal lines: 95% confidence intervals; squares: point-estimates; size of the squares:
weight of the study in the meta-analysis; diamond shape: pooled odds ratio plus 95% confidence interval)

Study OR (fixed) Weight OR (fixed)

or sub-category 95% CI % 95% CI Year
Gehanno et al 31.41 2.10[0.62,7.08] 2002
Roos et al 61.60 0.93 [0.33,2.59] 2002
Luterman et al 6.99 1.00 [0.05, 19.96] 2003
Total (95% CI) 100.00 1.30 [0.62,2.74]

Total events: 168 (Short-course), 180 (Long-course)
Test for heterogeneity: Chi = 1.04, df = 2 (P = 0.59),
Test for overall effect: Z = 0.69 (P = 0.49)

0.0l 0.1 I 10

100

Favors long-course Favors short-course

Figure 3

Meta-analysis of microbiological efficacy against pretreatment isolated pathogens treated with short-course vs. long-course antibiotic regimens. (Vertical
line:'no difference’line between compared treatments; horizontal lines: 95% confidence intervals; squares: point-estimates; size of the squares: weight of the
study in the meta-analysis; diamond shape: pooled odds ratio plus 95% confidence interval)

Adverse events
Data about patients with adverse events were provided in
10 out of 12 RCTs [17, 18, 20-22, 24-28]. There was no
difference in the percentage of patients with adverse
events between the short-course and long-course regi-
mens for the treatment of ABS (4172 patients, REM, OR
0.88,95% Cl 0.71, 1.09, Figure 4).

In the sensitivity analysis comparing antimicrobial
treatment of duration of 5 vs. 10 days [18, 21, 22, 26, 271,

fewer adverse events were observed in patients treated
with short-course regimens compared with patients
treated with long-course regimens (five RCTs, 2151
patients, FEM, OR 0.79, 95% Cl 0.63, 0.98).

In the subset analysis involving trials using B-lactam
agents [18, 24, 26-28], there was no difference in the
percentage of patients with adverse events between the
short-course and long-course regimens (five RCTs, 2217

patients, REM, OR 1.03,95% Cl 0.65, 1.62).
/ 67:2 |/
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Study OR (random) Weight OR (random)
or sub-category 95% CI % 95% CI Year
Williams et al T 4.10 1.62 [0.61,4.25] 1995
Pessey et al —a— 2.93 3.51 [1.08,11.39] 1996
Gehanno et al —i— 8.14 0.77 [0.42, 1.43] 2000
Dubreuil et al —— 6.43 0.46 [0.22,0.96] 2001
Ferguson et al —= 13.43 0.74 [0.50, I.11] 2002
Gehanno et al T — 8.04 1.30 [0.70, 2.43] 2002
Roos et al — 11.73 0.69 [0.44, 1.09] 2002
Henry et al 15.60 0.75 [0.54, 1.04] 2003
Luterman et al 14.83 0.83 [0.58,1.18] 2003
Upchurch et al 14.76 1.13 [0.79, 1.61] 2006
Total (95% CI) 100.00 0.88 [0.71,1.09]
Total events: 486 (Short-course), 538 (Long-course)
Test for heterogeneity: Chi = 16.10,df = 9 (P = 0.06),1% = 44.1%
Test for overall effect: Z = 1.20 (P = 0.23)

0.01 0.1 i 10 100

Favors short-course Favors long-course

Figure 4

Meta-analysis of adverse events reported for patients treated with short-course vs. long-course antibiotic regimens. (Vertical line:'no difference’line between
compared treatments; horizontal lines: 95% confidence intervals; squares: point-estimates; size of the squares: weight of the study in the meta-analysis;

diamond shape: pooled odds ratio plus 95% confidence interval)

Withdrawals due to adverse events Data about withdraw-
als of patients due to adverse events were provided in 11
out of 12 RCTs [17, 18, 20-28]. There was no difference in
withdrawals due to adverse events between the short-
course and long-course regimens for the treatment of ABS
(4562 patients, FEM, OR 0.88,95% Cl 0.61, 1.29).

In the sensitivity analysis comparing antimicrobial
treatment of duration of 5 vs. 10 days [18, 21-23, 26, 27],
there was no difference in withdrawals due to adverse
events between the short-course and long-course regi-
mens (six RCTs, 2541 patients, FEM, OR 1.02, 95% CI 0.63,
1.64).

In the subset analysis involving trials using B-lactam
agents [18,24,26-28], there was no difference in withdraw-
als due to adverse events between the short-course and
long-course regimens (five RCTs, 2317 patients, FEM, OR
0.71,95% Cl1 0.39, 1.27).

Discussion

The findings of this meta-analysis suggest that there is no
difference in terms of effectiveness and safety between
short-course and long-course antibiotic regimens for the
treatment of uncomplicated ABS in adults. The findings
of subset and sensitivity analyses were consistent, with
the exception of the sensitivity analysis for patients with
adverse events, which were fewer, albeit with marginal sta-
tistical significance, in patients that received a 5-day course
of therapy compared with a 10-day regimen.
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Longer duration of antibiotic treatment might have dis-
advantages, compared with equally effective shorter dura-
tion treatment, including higher toxicity, poorest patient
compliance, promotion of bacterial drug resistance and
greater overall economic burden. Regarding toxicity, the
most common adverse events reported in the RCTs
included in our meta-analysis were gastrointestinal in
nature, consisting primarily of diarrhoea and nausea/
vomiting. Although these are frequently nonsevere, they
can cause considerable patient discomfort and decrease
compliance with therapy.

Furthermore, increasing bacterial drug resistance is a
major concern worldwide, and, apart from unwarranted
antibiotic use, long exposure and interaction of bacteria
with antimicrobial agents is considered to be one of the
important contributing factors [29, 30]. Regarding the
main causative pathogens of ABS, the rates of S. pneumo-
niae strains with reduced susceptibility to penicillin, and
of B-lactamase-producing strains of H. influenzae and M.
catarrhalis have considerably increased [31-34].Notably, in
children treated with a low-dose B-lactam agent for a pro-
longed period of time, a higher risk of carriage of penicillin-
resistant S. pneumoniae in the nasopharynx has been
noted [35]. Prolonged antimicrobial therapy is often asso-
ciated with poor patient compliance after the resolution
of symptoms or because of toxicity, a fact that may lead
to inappropriately low drug levels, thus facilitating the
emergence of resistance [36-39]. Last, but not least,
the economic benefits of shortened, although equally
effective, treatment should not be disregarded, since at



a community level the cost of even 2 extra days of therapy
may be appreciable [40].

It should be mentioned that the findings of this meta-
analysis regarding the similar clinical effectiveness of
short- and long-duration treatment of ABS should not be
interpreted without some further considerations. Respec-
tively, as has been shown in acute otitis media [41], factors
such as the expected inclusion of many patients with self-
limiting viral disease [4], even with the use of imaging diag-
nostic criteria [42], along with the persistence of sinusitis-
like symptoms regardless of potential bacterial eradication
[4], and the administration of adjunctive symptom-relief
medications [43], could potentially blunt differences
between compared treatments in trials of ABS.

This is exemplified by the fact that the added clinical
effectiveness of antibiotics vs. placebo in ABS, demon-
strated in relevant RCTs, has been, at most, modest. In a
recent meta-analysis of RCTs involving patients with clini-
cally or radiographically diagnosed ABS, the margin of
added clinical benefit conferred by antibiotics was found
to be approximately 10% [44]. This relatively small margin
of clinical benefit of antibiotics vs. placebo may leave little
space for the demonstration of relevant differences
between long- and short-course antibiotic regimens.
However, the total sample size of the RCTs included in our
meta-analysis could be considered as adequate for the
demonstration of a small, clinically relevant decrease in the
clinical success rate of short-course compared with long-
course antibiotic treatment. Nevertheless, true differences
between the compared treatments could be better mani-
fested in studies employing microbiological diagnostic
and assessment criteria [45]. Our meta-analysis did not
show a difference between shorter and longer treatment
of ABS, in terms of microbiological efficacy, although this
was based on a small number of trials and on presumed
rather than microbiologically documented eradication.

It should be emphasized that the value of routine
administration of antibiotics in patients with symptoms
and signs of acute sinusitis is disputed [46]. This is related
to the fact that most patients with such manifestations are
expected to have self-limiting disease of viral aetiology
[46]. No unique relevant sign or symptom can accurately
predict the need for the administration of antibiotics [47].
It largely relies on the clinician’s own judgment, taking into
consideration a constellation of clinical parameters, to
single out those patients who are likely to have disease of
bacterial aetiology, and thus be candidates for antibiotic
therapy. However, data show that antibiotics are overused
for the treatment of ABS in primary care services [46]. Our
meta-analysis suggests that, if antibiotics are to be used,
shorter course regimens may be as effective as traditional
longer course ones for the vast majority of patients who
have mild to moderate disease. Limiting the duration of
antibiotic treatment may spare some of the untoward
effects of antibiotic overuse, regarding both the patient
and the community level.

Duration of treatment of acute bacterial sinusitis BJCP

Longer courses of antibiotics may still be necessary for
the treatment of patients with other types of ABS, such as
frontal or ethmoid, since they can lead to serious or even
life-threatening complications, if treated unsuccessfully
[48,49]. Moreover, patients with complicating factors, such
as immunosuppression or chronic underlying diseases,
who have been excluded from the RCTs of this meta-
analysis,should not be considered as candidates for a short
course of therapy.

The main strength of our meta-analysis is that it is
based on a sufficient number of mostly double-blind, high-
quality RCTs, which employed similar and rigorous diag-
nostic inclusion criteria. Additionally, it excluded trials that
compared between different antibiotic agents, with poten-
tially diverse pharmacokinetics and consequently duration
of action, a factor that could confound outcomes.The anti-
biotics used in the great majority of the included RCTs have
a relatively short half-life, thus, short duration of adminis-
tration translates to short course of treatment. The only
exception is one RCT that evaluated treatment with
azithromycin, which has a relatively extended half-life and
can retain appreciable tissue levels long after the discon-
tinuation of treatment [50].

In conclusion, the findings of this meta-analysis
suggest that short-course antibiotic treatment (median
5 days) is as effective as longer-course treatment (median
10 days) for patients with acute uncomplicated bacterial
sinusitis. Considering that traditional 10-day regimens may
be associated with greater toxicity and impose a greater
risk for the development of bacterial drug resistance and a
greater economic burden as well, shorter duration regi-
mens may become the standard of ABS treatment.Even so,
we would underscore the importance of the clinician’s
own assessment, so that antimicrobial therapy should not
inappropriately be curtailed in a patient not adequately
responding to the regimen administered.

Competing interests

None to declare.

REFERENCES

1 Schappert SM, Burt CW. Ambulatory care visits to physician
offices, hospital outpatient departments, and emergency
departments: United States, 2001-02. Vital Health Stat 13
2006; 159: 1-66.

2 Benninger MS, Payne SC, Ferguson BJ, Hadley JA, Ahmad N.
Endoscopically directed middle meatal cultures versus
maxillary sinus taps in acute bacterial maxillary
rhinosinusitis: a meta-analysis. Otolaryngol Head Neck Surg
2006; 134:3-9.

3 Gwaltney JM Jr. Acute community-acquired sinusitis. Clin
Infect Dis 1996; 23: 1209-23.

Br | Clin Pharmacol / 67:2 / 169



BJCP M. E. Falagas et al.

4 Anon JB, Jacobs MR, Poole MD, Ambrose PG, Benninger MS,
Hadley JA, Craig WA; Sinus and Allergy Health Partnership.
Antimicrobial treatment guidelines for acute bacterial
rhinosinusitis. Otolaryngol Head Neck Surg 2004; 130
(1 Suppl.): 1-45.

5 Agence Francaise de Securite Sanitaire des Produits de
Sante. Systemic antibiotic treatment in upper and lower
respiratory tract infections: official French guidelines. Clin
Microbiol Infect 2003; 9: 1162-78.

6 Sociedad Espanola de Quimioterapia, Sociedad Espanola de
Otorrinolaringologia y Patologia Cervico-Facial. [Diagnosis
and antimicrobial treatment of sinusitis]. Rev Esp Quimioter
2003; 16:239-51.

7 Rosenfeld RM, Andes D, Bhattacharyya N, Cheung D,
Eiseuberg S, Ganiats TG, Gelzer A, Hamilos D, Haydon RC I,
Hudgins PA, Jones S, Krouse HJ, Lee LH, Mahoney MC,
Marple BF, Mitchell CJ, Nathan R, Shiffman RN, Smith TL,
Witsell DL. Clinical practice guideline: adult sinusitis.
Otolaryngol Head Neck Surg 2007; 137 (3 Suppl.): S1-31.

8 Gwaltney JM Jr, Scheld, WM, Sande MA, Sydnor A.The
microbial etiology and antimicrobial therapy of adults with
acute community-acquired sinusitis: a fifteen-year
experience at the University of Virginia and review of other
selected studies. J Allergy Clin Immunol 1992;90:457-61.

9 Falagas ME, Vouloumanou EK, Matthaiou DK, Kapaskelis AM,
Karageorgopoulos DE. Effectiveness and safety of
short-course vs long-course antibiotic therapy for group a
beta hemolytic streptococcal tonsillopharyngitis: a
meta-analysis of randomized trials. Mayo Clin Proc 2008; 83:
880-9.

10 Kozyrskyj AL, Hildes-Ripstein GE, Longstaffe SE, Wincott JL,
Sitar DS, Klassen TP, Moffatt ME. Treatment of acute otitis
media with a shortened course of antibiotics: a
meta-analysis. JAMA 1998; 279: 1736-42.

11 Khan KS, Daya S, Jadad A. The importance of quality of
primary studies in producing unbiased systematic reviews.
Arch Intern Med 1996; 156: 661-6.

12 Moher D, Jadad AR, Tugwell P. Assessing the quality of
randomized controlled trials. Current issues and future
directions. Int J Technol Assess Health Care 1996; 12:
195-208.

13 Higgins JP, Thompson SG. Controlling the risk of spurious
findings from meta-regression. Stat Med 2004; 23: 1663-82.

14 Egger M, Davey SG, Schneider M, Minder C. Bias in
meta-analysis detected by a simple, graphical test. BMJ
1997;315:629-34.

15 Mantel N, Haenszel W. Statistical aspects of the analysis of
data from retrospective studies of disease. ) Natl Cancer Inst
1959; 22: 719-48.

16 DerSimonian R, Laird N. Meta-analysis in clinical trials.
Control Clin Trials 1986; 7: 177-88.

17 Ferguson BJ, Anon J, Poole MD, Hendrick K, Gilson M,
Seltzer EG. Short treatment durations for acute bacterial
rhinosinusitis: five days of gemifloxacin versus 7 days of
gemifloxacin. Otolaryngol Head Neck Surg 2002; 127: 1-6.

170 / 67:2 / Br) Clin Pharmacol

18 Gehanno P, Beauvillain C, Bobin S, Chobaut JC, Desaulty A,
Dubreuil C, Klossek JM, Pessey JJ, Peyramond D, Strunski A,
Chastang C. Short therapy with amoxicillin-clavulanate and
corticosteroids in acute sinusitis: results of a multicentre
study in adults. Scand J Infect Dis 2000; 32: 679-84.

19 Gehanno P, Loncle-Provot V, Le KJ. [Efficacy of cefotiam
hexetil in acute maxillary sinusitis, with a short five day vs
ten day treatment]. Med Mal Infect 2004; 34: 455-9.

20 Henry DG, Riffer E, Sokol WN, Chaudry NI, Swanson RN.
Randomized double-blind study comparing 3- and 6-day
regimens of azithromycin with a 10-day
amoxicillin-clavulanate regimen for treatment of acute
bacterial sinusitis. Antimicrob Agents Chemother 2003; 47:
2770-4.

21 Luterman M, Tellier G, Lasko B, Leroy B. Efficacy and
tolerability of telithromycin for 5 or 10 days vs
amoxicillin/clavulanic acid for 10 days in acute maxillary
sinusitis. Ear Nose Throat J 2003; 82: 576-4, 586.

22 Roos K, Brunswig-Pitschner C, Kostrica R, Pietola M, Leroy B,
Rangaraju M, Boutalbi Y. Efficacy and tolerability of
once-daily therapy with telithromycin for 5 or 10 days for
the treatment of acute maxillary sinusitis. Chemotherapy
2002; 48: 100-8.

23 Sher LD, McAdoo MA, Bettis RB, Turner MA, Li NF, Pierce PF.
A multicenter, randomized, investigator-blinded study of 5-
and 10-day gatifloxacin versus 10-day
amoxicillin/clavulanate in patients with acute bacterial
sinusitis. Clin Ther 2002; 24: 269-81.

24 Upchurch J, Rosemore M, Tosiello R, Kowalsky S, Echols R.
Randomized double-blind study comparing 7- and 10-day
regimens of faropenem medoxomil with a 10-day
cefuroxime axetil regimen for treatment of acute
bacterial sinusitis. Otolaryngol Head Neck Surg 2006;
135:511-7.

25 Williams JW Jr, Holleman DR Jr, Samsa GP, Simel DL.
Randomized controlled trial of 3 vs 10 days of
trimethoprim/sulfamethoxazole for acute maxillary sinusitis.
JAMA 1995;273:1015-21.

26 Gehanno P, Dubreuil C, Berche P, Safran C, Chone C.
Treatment of acute bacterial maxillary sinusitus in adult
outpatients: Comparison of a 5 versus 10 days course of
cefpodoxime protexil. Med Mal Infect 2002; 32: 662-77.

27 Dubreuil C, Gehanno P, Goldstein F, Pancrazi J, Timsit C,
Leblanc F, Meunier A, Chaveau E. Treatment of acute
maxillary sinusitis in adult outpatients: comparison of a five
versus ten day-course of cefuroxime axetil. Med Mal Infect
2001;31:61-9.

28 Pessey JJ, Dubreuil C, Gehanno P, Artaz MA, Scheimberg A.
Four days cefixime, 10 days cefixime, or 10 days
amoxicillin-clavulanate, for the treatment of acute sinusitis
in adults. Med Mal Infect 1996; 26: 839-45.

29 Doern GV. Antimicrobial use and the emergence of
antimicrobial resistance with Streptococcus pneumoniae in
the United States. Clin Infect Dis 2001; 33 (Suppl. 3):
$187-92.



30 Schrag SJ, Pena C, Fernandez J, Sdnchez J, Gémez V,
Pérez E, Feris JM, Besser RE. Effect of short-course, high-dose
amoxicillin therapy on resistant pneumococcal carriage: a
randomized trial. JAMA 2001; 286: 49-56.

31 Baquero F. Trends in antibiotic resistance of respiratory
pathogens: an analysis and commentary on a collaborative
surveillance study. J Antimicrob Chemother 1996; 38 (Suppl.
A):117-32.

32 Brook I. Microbiology and management of sinusitis. J
Otolaryngol 1996; 25: 249-56.

33 Doern GV. Trends in antimicrobial susceptibility of bacterial
pathogens of the respiratory tract. Am J Med 1995; 99:
3S-7S.

34 Doern GV, Heilmann KP, Huynh HK, Rhomberg PR,
Coffman SL, Brueggemann AB. Antimicrobial resistance
among clinical isolates of Streptococcus pneumoniae in the
United States during 1999-2000, including a comparison
of resistance rates since 1994-1995. Antimicrob Agents
Chemother 2001; 45:1721-9.

35 Guillemot D, Carbon C, Balkau B, Geslin P, Lecouer H,
Vauzelle-Kervroédan F, Bouvenot G, Eschwége E. Low
dosage and long treatment duration of beta-lactam: risk
factors for carriage of penicillin-resistant Streptococcus
pneumoniae. JAMA 1998; 279: 365-70.

36 Kardas P. Patient compliance with antibiotic treatment for
respiratory tract infections. J Antimicrob Chemother 2002;
49:897-903.

37 Schwartz RH, Rodriquez WJ, Grundfast KM. Pharmacologic
compliance with antibiotic therapy for acute otitis media:
influence on subsequent middle ear effusion. Pediatrics
1981;68:619-22.

38 Finney JW, Friman PC, Rapoff MA, Christophersen ER.
Improving compliance with antibiotic regimens for otitis
media. Randomized clinical trial in a pediatric clinic. Am J Dis
Child 1985; 139: 89-95.

39 Cockburn J, Reid AL, Bowman JA, Sanson-Fisher RW. Effects
of intervention on antibiotic compliance in patients in
general practice. Med J Aust 1987; 147:324-8.

40 Harris CM, Lloyd DC. Consider short courses of antibiotics.
BMJ 1994;308:919.

Duration of treatment of acute bacterial sinusitis BJCP

41 Marchant CD, Carlin SA, Johnson CE, Shurin PA. Measuring
the comparative efficacy of antibacterial agents for acute
otitis media: the ‘Pollyanna phenomenon’ J Pediatr 1992;
120:72-7.

42 Scheid DC, Hamm RM. Acute bacterial rhinosinusitis in
adults: part I. Evaluation. Am Fam Physician 2004; 70:
1685-92.

43 Meltzer EO, Hamilos DL, Hadley JA, Lanza DC, Marple BF,
Nicklas RA, Bachert E, Baraniuk J, Baroody FM, Benninger MS,
Brook I, Chowdhury BA, Druce HM, Durham S, Ferguson B,
Gwaltney JM Jr, Kaliner M, Kennedy DW, Lund V, Naclerio R,
Pawankar R, Piccirillo JF, Rohane P, Simon R, Slavin RG,
Togias A, Wald ER, Zinreich SJ; American Academy of Allergy,
Asthma and Immunology; American Academy of
Otolaryngic Allergy; American Academy of
Otolaryngology-Head and Neck Surgery; American College
of Allergy, Asthma and Immunology; American Rhinologic
Society. Rhinosinusitis: establishing definitions for clinical
research and patient care. Otolaryngol Head Neck Surg
2004; 131 (6 Suppl.): S1-62.

44 Falagas ME, Giannopoulou KP, Vardakas KZ, Dimopoulos G,
Karageorgopoulos DE. Comparison of antibiotics with
placebo for treatment of acute sinusitis: a meta-analysis of
randomised controlled trials. Lancet Infect Dis 2008; 8:
543-52.

45 Soreth J, Cox E, Kweder S, Jenkins J, Galson S. Ketek - the
FDA perspective. N Engl J Med 2007; 356: 1675-6.

46 Ah-See KW, Evans AS. Sinusitis and its management. BMJ
2007; 334:358-61.

47 Young J, De Sutter A, Merenstein D, van Essen GA, Kaiser L,
Varonen H, Williamson I, Bucher HC. Antibiotics for adults
with clinically diagnosed acute rhinosinusitis: a meta-
analysis of individual patient data. Lancet 2008; 371: 908-14.

48 Goldberg AN, Oroszlan G, Anderson TD. Complications of
frontal sinusitis and their management. Otolaryngol Clin
North Am 2001; 34:211-25.

49 Samad |, Riding K. Orbital complications of ethmoiditis: B.C.
Children’s Hospital experience, 1982-89.J Otolaryngol 1991;
20:400-3.

50 Foulds G, Shepard RM, Johnson RB. The pharmacokinetics
of azithromycin in human serum and tissues. J Antimicrob
Chemother 1990; 25 (Suppl. A): 73-82.

Br | Clin Pharmacol / 67:2 / 171



